Inhibition of STAT3 and ErbB2 suppresses tumor growth, enhances radiosensitivity, and induces mitochondria-dependent apoptosis in glioma cells.
Constitutively activated signal transducer and activator of transcription 3 (STAT3) and ErbB2 are involved in the pathogenesis of many tumors, including astrocytoma. Inactivation of these molecules is reported to result in radiosensitization. The purpose of this study was to investigate whether inhibition of STAT3, ErbB2, or both could enhance radiotherapy in the human glioma model (U251 and U87 cell lines). The RNAi plasmids targeting STAT3 or ErbB2 were constructed, and their downregulatory effects on target proteins were examined by immunoblotting. After combination treatment of RNAi with or without irradiation, the cell viability was determined using 3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) and clonogenic assays. The in vivo effect of combined treatment was determined using the U251 xenograft model. The apoptosis caused by the inhibition of STAT3 and ErbB2 was detected, and the mechanism involved in the apoptosis was investigated, including increases in caspase proteins, mitochondrial damage, and the expression of key modulating protein of different apoptosis pathways. Transfection of U251 cells with STAT3 or ErbB2 siRNA plasmids specifically reduced their target gene expressions. Inhibition of STAT3 or ErbB2 greatly decreased glioma cell survival after 2, 4, or 6 Gy irradiation. Inhibition of STAT3 and ErbB2 also enhanced radiation-induced tumor growth inhibition in the U251 xenograft model. Furthermore, the suppression of either STAT3 or ErbB2 could induce U251 cell apoptosis, which was related primarily to the mitochondrial apoptotic pathway. These results indicated that simultaneous inhibition of STAT3 and ErbB2 expression can promote potent antitumor activity and radiosensitizing activity in human glioma.